A 56 day experiment was conducted to investigate the effects of feeding intensity on sex hormones of Japanese quails (Coturnix coturnix japonica). Two hundred (200) day old Japanese quails (Coturnix coturnix japonica) of mixed sexes were weighed and randomly assigned to 4 dietary treatments with 5 replicates per treatment with 10 birds per replicate in a Completely Randomized Design (CRD). The experiment was designed such that the control treatment (T1) had 100% feeding intensity while T2, T3 and T4 had 90%, 80% and 70% feeding intensities, respectively. Feeds were fed in 2 phases (grower phase-24.59% CP, 4.24% CF, 4.01% C Fat and 2699 kcal/kg ME) from 0-3 weeks and (finisher phase-21.79% CP, 4.32% CF, 4.01% C Fat and 3353.10 kcal/kg ME) from 4-8 weeks. Birds in all treatments were fed a common diet in each phase of the experiment. Feed was restricted at both phases while water was served ad libitum. A representative male and female from each replicate were slaughtered weekly from week 6-8 and blood samples collected were used to determine sex hormone levels of the birds. A total of 120 birds (60 males and 60 females) were slaughtered at the end of the experiment. Results obtained at the end of the experiment indicated that feeding levels of 80 and 70% depressed the release of LH and FSH and the sex hormones (estrogen and testosterone) and therefore caused the delay in sexual maturity in the quail.
Introduction
Quail production is a consolidated activity in the food production chain, which produces high quality animal protein under low costs (Moura et al., 2010) .
Luteinizing hormone (LH) is a key hormone in the control of reproduction in birds. LH is a glycoprotein that is secreted by the adenohypophysis (anterior pituitary) and is regulated by gonadotropin-releasing hormone-1 (GnRH-1) (Jingying, et al., 1999) . It acts with FSH to promote ovulation (Miclea et al., 2002) as well as secretion of androgens and progesterone. It instigates and maintains the second (secretory) portion of the mammalian estrus and menstrual cycle. In females, it is concerned with corpus luteum formation (Ganong, 2005) and in males, it stimulates the development and functional activity of testicular leydig's cells (Jerome et al., 2006) to secrete testosterone.
In the experiment of Onagbesan et al., (2006) , described above, it was further reported that LH and P4 concentrations during the ovulatory cycle showed differences that may be associated with the different lay-performance.
An increase in demand for foodstuffs of animal origin has been noticed, mostly for eggs and poultry meat, the latter being characterized by high nutritive and dietary value. This prompted the breeders to put more interest in the breeding and keeping of quail, the laying performance of which is relatively high (Blaszczyk, et al., 2006) .
In an earlier study however, Richtrova, (1999) , stated that over the six months laying period the total egg production in quails is ten times higher than females body weight, whereas in chicken such a relation is reached only by the production gathered from 12 months. Testosterone is the major androgenic hormone synthesized from cholesterol in the interstitial (leydig's) cells (Ganong, 2005) located in the interstitium of the testes in response to stimulation by the LH. It regulates gonadotropic secretion (Campbell et al., 2003) and stimulates skeletal muscles-growth of wattles and combs and testicular development in male quail.
It is also responsible for other male characteristics and spermatogenesis when converted to dihydrotestosterone. Furthermore, the increasing blood plasma content of testosterone precedes ovulation by several hours thus, correlating with sexual maturation Duchala et al., (1994) , and testosterone with other androgens acts as potent inhibitor of LH secretion. It has also been reported that sexual differences in plasma testosterone in quails occur in the first week of life and that together with LH, progesterone and estradiol, act as an ovulation provoking factor.
Testosterone concentration in quail increases 6-9 hours before ovulation. The testosterone value of male turkeys ranged from 0.4 to 2.0ng/cm-3 until sexual maturity and reached 4.0ng/cm-3 at 29 weeks of age when semen production increased (Yang et al., (1998) . Similarly, Blaszczyk et al., (2006) reported a value range of 4.39ng/cm-3 of plasma testosterone in male quail but at 56 days old with ranges of 1.39-4.39ng/cm-3 (40-66 days of age) for male and 0.23-1.27ng/cm-3 for female over the same period with peak concentration of 1.27ng/cm-3 on the 60 th day.
Materials And Methods Animals/Location
Two hundred day old Japanese quails (Coturnix coturnix japonica) of mixed sexes were sourced from the National Veterinary Research Institute Vom. The birds were raised in deep litter system in the Rivers State University of Science and Technology Teaching and Research farm. Birds were fed with conventional quail diets in two phases (Table 1) . Phase one, the starter phase, from 0-3 weeks of age while phase two, the finisher phase, was from 4-8 weeks of age. Feed was fed in various intensities (100, 90, 80 and 70%) and were served after proper weighing of the test diets to each treatment and then employing standard routine poultry management. The experiment lasted weeks (56 days).
Experimental procedure
Quail starter diet was formulated from the above listed feed ingredients and fed to the four dietary treatment regimes for the first three weeks. Thereafter, feed was changed to finisher diet with same feed ingredients till the end of the experimental period. Feeding intensities were applied from start to finish for the experimental period of 0-8 weeks. Treatment T1 served as the control with 100% feed supply while treatments 2, 3 and 4 had 90%, 80% and 70% feeding levels, respectively. Completely Randomized Design (CRD) was used. Two hundred (200) day old quails were weighed individually and randomly allotted to the four (4) dietary treatment regimes. Each treatment had five (5) replicates and each replicate had ten (10) birds of mixed sexes. The procedure of SAS software (SAS Institute, 1990) for statistical analysis was employed and means were tested for significant differences using Duncan Multiple Range Test (DMRT), Duncan, (1955) .
Data Collection Performance Characteristics
Daily record on body weight gain, feed intake and mortality were collected and analyzed at the end of the experiment. Weight gain and feed efficiency were calculated at the end of the experiment. Also, age and weight at first egg laid were recorded appropriately.
From the 6 th till the 8 th week, random representative males and females from each replicate were slaughtered weekly and blood samples collected from them into separate sterile non heparinized test tubes that were properly labeled and stored. These period intervals were chosen because sexual maturity is likely to occur then depending on the feeding quality and quantity (intensity). A total of 120 birds (60 males and 60 females) were slaughtered at the end of the experiment.
Plasma Sex Hormones
The collected blood samples were taken to the laboratory of the University of Port Harcourt Teaching Hospital for analysis of testosterone, male (FSH and LH), female (FSH and LH) and estrogen levels as described by Clinotech Diagnostics and Pharmaceuticals, (1999) and the results analyzed statistically.
Results And Discussion
The effects of feeding intensity on plasma sex hormone levels and the comparisons of sex hormone concentrations from week 6 to 8 are presented in Tables 2. There were statistical differences among the means (p≤0.05). At week 6, the differences occurred on male LH and testosterone only. T1 and T2 were the same but T3 was different from T4 on male LH concentrations whereas for testosterone, T1 was different from T2, T3 and T4. There were differences (p≤0.05) on all the parameters measured at week 7. T1 had the highest male LH concentration but not different from T2 whereas T3 was different from T4. Male FSH for T1 was different from T2, T3 and T4 significantly (p≤0.05).
Female FSH and estrogen had a similar trend in concentrations. T2 and T3 were the same but different from T4. T1 had the highest levels and significantly different (p≤0.05) from the other treatments. In female LH concentration, T1 and T2 were significantly different (p≤0.05) from T3 and T4. Male LH for T1 and T2 were the same but different from T3. The latter was also different from T4. Male FSH and testosterone had a similar trend; T1 had the highest but was different from T2, T3 and T4 significantly (p≤0.05). Again, female LH and female FSH had a similar trend of concentrations (p≤0.05).
Examination of the effects of feeding intensity on sex hormones as it relates to sexual maturity indicated that several factors were responsible. At week 6, male LH in T1 had the highest concentration although not different from T2 (p≤0.05). At this period, testosterone was also highest for T1 but there was no sexual maturity in all the treatments probably because of low body weights. However, as feeding continued to weeks 7 and 8, body weights increased and subsequently hormone concentrations increased which eventually led to sexual maturity in T1 and T2. These results corroborate the findings of Miclea et al, (2002) , that folliculargenesis and maturation are correlated to the LH level in blood plasma; and the findings of Bruggeman et al, (1998) who stated that excessive feed restriction in poultry will directly suppress the release of GnRH releasing hormone and indirectly LH.
Female LH and FSH at weeks Seven (7) and eight (8) were least for T3 and T4 thus confirming the findings of Onagbesan et al., (2006) who stated that egg production in birds is strictly controlled by hormones and other physiological conditions which includes energy metabolism and that age at puberty is determined mainly by feed allowance. Generally, however, feeding intensity levels of 80 and 70% suppressed the release of the gonadotrophic hormones (LH, FSH) and the sex steroids (estrogen, testosterone) and therefore caused the delay in sexual maturity of the quail. The suppressed release of those hormones could have caused the delayed follicular genesis, ovary/oviduct development and spermatogenesis in the female and male quail respectively. 
